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CIIPABKA 

Oe^epajibHbrii HHCunyr npoMBiuiJieHHoft co6ctbchhocth (^anee - HHCTHTyT) HacToamHM 
y^ocTOBepHeT, hto npHJioaceHHwe MaTepnajibi hbjihiotch tohhhm BocnpoH3Be;jeHHeM 
nepBOHanajiLHoro 3aflBjieHHa, onHcam™, fyopuysibi, pe(J)epaTa h nepTOKeft (ecjiH hmciotch) 
MeHcoyHapoOTOH 3Mbkh PCT/RU2003/00307, noflaHHOH b Hhcthtyt kbk b riojiynaiomee 
Be^OMCTBO b cooTBeTCTBHH c floroBopoM o naTCHTHOH Koonepamm 15 hiojih 2003 rom 
(15.07.2003). 



H.O. 3aBeAyiomero OT^ejioivi 20 



T.O.Bjia/iHMMpoBa 



Korwfl pa nojiynaioiuero BeAOtoCTBa 
PCT 

3AHBJIEHHE 

HHyKeno.anHcaBiiiHMCfl 
npocwT paccMaTpMBaTb Hacroamyio Me^coyHapo^Hyio 

3aflBKy B COOTBeTCTBHH C /JOFOBOpOM O naTCHTHOH 

KoonepauHH 



3anoJiH>ieTCfl nojjyMajomHM bc/iomctbom 

PCT/RU 0 3/ 0 0 3 0 7 



15 mom 2003 (15.07.2003) 

flara Me^KjiyHapoiiHOH noziaHH 


«Me»J^ka|cJjS 




RO/RU ~ 
^AHONAI APPLICATION 



Jfe a&na 3aj)BHTeji5i mjih areHTa 

(no OfcejiaHuro) (mqkcumvm 12 3mokob) 4 Z / 



Fpa+al HA3BAHME H30EPETEHHJI "A. method of decoding variable length 
prefix codes" 



rpa(J>a II 3AJ*BHTEJlb 



| flaHHoe jihuo flBjiaeTca TaioKe H3o6peTaTejieM 



Hma H ai!pecY0awit7UJ?>*.OjW6£7L'moi ncpcd uhsmcm, dj& fopuduweckoro .myo • no.nnoc ycmasHOe hqhmcho&q- 
hul: At)pvc aautccH w;7wwmh novniOKhii, undeKC u uaieanue cmpoHbt. Ectu cocydapcmeo Mccmootcumenhcmea 
nu iy we 6yr)cm VKO saHQ. mo mahOGhtu OM)em aumamhcfi cmpana ytca3aHHozo e danuoii ppafyc adpeca) 

INTEL, \ZAKRYTOE AKTSIONERNOE OBSCHESTVO f 
RU, 125252, Moscow, Sokol-10 
Business Center, Chapaevsky per., 14 



Tejie<|)OH >T2 



Tejie(j)aKC N° 



TejienpMHTep K2 



PerwcTpauHOHHWM JSfs 
3aflBMTejiii b BeiiOMCTBe 



focyiiapcTBO (me. cmpana) rpaacnaHCTBa: 



ZlaHHoe jihuo flBJiaeTCfl 
3aaBHTe.neM jinn: 



m 



n 

Bcex yKa3aHHbix 
rocyaapcrB 



RU 

^Bcex yKa3aHHbix 
rocyiiapcTB, KpoMe CUJA 



rocyaapcrBof me. cmpaua) MecroKHTejibCTBa: 



RU 



I I TOJibKo CLLIA I I rocy;iapcTB ; y^zaanvkML) 

' ' ^OnOJlHHTejlLHOM J 



r P a({)a III JXPyrME 3AABHTEJIH M/WJIH CflPYrHE) M30BPETATEJIH 



M.Mfl W ajXpCC.(fI>a\m.™si \-Ka3hif;oemux ncped uvwcw, d.nst topuduicckopo jwuo - no.nnoc ycmaaitoe wouvcwrwo- 
nuc. Ar)pcc <)n.i*rcn nKitouanth no* m ok hi v uhOckc u Hcaeanue cmpauhi. Ec.iv rocydopcmen a t c cm ojktu m cm hcmho 
•may nc nyttcm yK03auo. mo maKOfihui oy)cm c*umcmhc» cmpana yxasaHHOco e Oaunou pporpc adpeca) 

ZHELTOV Sergei Nikolaevich 
RU, 603950, Nizhny Novgorod, 
Turgenev st. , 30 



AaHHoe jihuo ABjijieTCfl: 
I" j TOJibKo 3ajiBHTejieM: 

j^j 3ai»BMTejieM m H3o6peraTej]eM 



□ 



TO-ibKo H3o6peTaTeJieM (ec.nu orr^.eneH 
3 mom 6okc, mo nuotce 3anoj\HRrrrz 
ne mpe6yemcn) 



PerMCTpauMOHHbJM jVo 
3a3DHTejia b BeiiOMCTBe 



TocyjapcTBO (m e. cmpana) rpa>KiiaHCTBa: 



RU 



focyjaapCTBof m.e. cmpana) MecTOHCHTejibCTBa: 



RU 



/laHHoe jihuo AB.a^eTCfl 1 1 

3aflBMTe.neM zuia: | | 



Bcex yKa3aHHbix 
rocyiiapcTB 



1 1 Bcex yxa3aHHbix | . TOJibKo CLLJA 1 , 

I I rocy-iapcTB, KpoMe CLLIA |X | [ J 



rocynapcTB, VKa3anKb;x b 
zionojiHHTe.nbHOM rpacj)e 



| x I flpy™ e 3anBHTejiH m/mjim (zipyrwe) H3o6peTaTejiH Ha3BaHw Ha jincTe npo^oJiHceHH^ 



r P a(|)a IV AFEHT MJ1M OBLUMH nPE^CTABHTEJlb; HJIM AJJPEC RJin IlEPEnMCKM 



Ka3BHHoe HM>Ke .hmuo HacTOfliiiMM Ha3HanaeTCfl (Ha3Ha x iCHo) npencraBJiflTb 1 . 

HHTepecw 3aflBHTe.nj?(eM) b KOMneTeHTHbrx Me^aiyHapoiiHwx opraHax b KanecTBe: |x 1 



areHTa 



□ 



o6mero 
npeiicTaBHTe.ns 



ma h anpec: (<t>a.uti.nux yKa3bieaemcx neped itMeneM, dux fopuduveexoeo .nuya - nomtoe ycmaenoe 
Huu.weHoeamte. Ad pec dou.vcen eKJitovamb novmoebiu utidexc it nc3eaHue cmpanbi) 

OBSCHESTVO S OGRANICHENNOI 
OTVETSTVENNOST JU " SO JU Z PATENT " 
RU, 103735, Moscow, ul. Iliinka, d.5/2 



Tejie(|)OH Nb 



925-16-61 



TejietjiaKC Kl« 

*£ 2 ^^ 5- 4 0 



TejienpMHTefT.Ni) 

BP, 



j 9 i i c n e 



PerHCTpaUHQHHbIM jY» 

areHTa b BeiipMCTBe 

"kji£ — QTrr fir?o 



□ 



A a pec zuin nepenncKn: HoMeTHTb 3tot 6okc ; ec/iH arcHT hjih o6mHft npeacraBHTejib He Ha3HaMaiOTCJi (ne Ha3HaHeHbi), a 
>'Ka3aHHb!H Bbiuje aiipec Hcnojib3yeTCJi TOJibKo Kan cneuwanbHbiM a^pec an* nepenncKH 



BjianK PCT/RO/!0!(nepBbiH ^HCT)(^HBapb 2002) 



Cm. noRCHemtx k 6/ianKy 3ax6jieHun 



JIhctXs 2 



PCT/RU 0 3 / 0 0 3 0 7 



r P a<J>a III JlPyrHE 3AABHTEJIH M/MJIH COPyrHE) M30BPETATEJIH 

Ecnu hu odna U3 cnedyioufwc nodepatp ne ucnon\>3yemcsi 9 smom nucm ne GKntovaemcx e 3axanenue 


Mm* H anpCC (f/*a\miuM yxoihwoemoi nepcd uuat^u, du topvduvecxmn .lui^a - no.inoc ycmaenoe nauueHoea- 
iivl'. Adpcc AiUfwi «*iwvomk ntnmfiftHii vhOck-c v nassanue cm pa h hi. Ecru cocydapcmeo MecmoatcumeJihcmeo 
mrujy hc Oyt)cm yKaiann, mo moKtmhi u fiyiem c*tuma*thcsi cmpana yKajanHOZO e danuou .ipatpc adpcca) 

BRATANOV Stanislav Viktorovich 
RU, 603950, Nizhny Novgorod, 
Turgenev st. , 30 


flaHHoe jihuo ABJiJieTca: 
j j TOJibKO 3aflBHTejieM: 

1 1 33JJ BHTC JieM m H3o6p€TaTe/ieM 
[XJ 

1 | TOJibKO H3o6peTaTejieM (ecnu omMeuen 

1 1 smom 6okc. mo nuotc.e 3anoJins\mh 

ne mpe6yemcx) 


PerHCTpauHOHHbiH 
3aaBHTejifl b BeiiOMCTBe 


PocyiiapcTBO (m.e. cmpana) rpaacnaHCTBa: FocyaapcTBof m.e. cmpana) MecToacHTejibCTBa: 

RU RU 


/laHHoe jihuo 5iBiiflercfl j 1 Bcex yKasaHHbix i 1 Bcex yxa3aHHbix i 1 TOJibKO CUIA i — -i rocyiiapCTB, VKa3aHHbix b 

3ajiBHTejieM zuia: \ | rocyjapcTB | | rocynapcTB, KpoMe CLLLA X [ | AonojiHHTejibHOH rpa({>e 


Hmh M ajlp&C:(f^a\tuiusi )xa3htHaemcji nepcd umchcw, dnst topuduvecKOco jivifo - nonnoe ycmasnoe HauMenoea- 
nuc. Adpcc t)tvi.ureii rtKtiauamh noimoehiu uhockc v hoibohuc cmpanht. Ecjiu eocydapcmtto Mccmojtcumejihcmea 
tinvjy hc Oydcm yKOsano. ma mak-o«hut Oyiicm CMumamhCit cmpana yhatanHOco e dannoii cpatpc adpeca) 


ZlaHHoe jihuo j?BJi«eTc«: 

j j TOJibKO 33J!BHTeJjeM: 

j | 3ajJBnrejieM h H3o6peTaTejieM 

1 I TOJibKO H3o6peTaTejieM (ecjiu omMenen 

1 1 smom 6okc, mo nuotce 3anoJin>imb 

ne mpe6yemcx) 


PerHCTpaUHOHHblH >fo 

3aflBHTejw b BeaoMCTBe 


TocyziapcTBO (m e. cmpana) rpaacnaHCTBa: 


rocy^apcTBO^ m.e. cmpana) Mecro5KHTejibCTBa: 


/laHHoe jihuo flBJiaeTCfl i 1 Bcex yxa3aHHbix i 1 Bcex vKa3aHHbix j 1 TOJibKO CLUA r— i rocyaapcTB, yxa3aHHwx 6 

3asBHTejieM juia: | | rocyiiapcrB | | rocynapcTB. KpoMe ClilA | | | | iionojiHHTejibHOH npacj>e 


HmJJ H TlJipCC '.f&aHu tuH VKaihinaemcp ncpcd umchcm. OJtst ropudiwcCKO^o nuua - no.nnoc ycmaenoc uauMcnofia- 
nuc. Adpcc do.wcu KKunvamh novmotihiu undckc v hozsohuc cmpanhi. Ec.iv zocydapcmeo Mccmowumcnhcmea 
nititsy uc Oyiicm yxosano. mo maKtmhiu Ovdcm cvumambcx cmpana yKasannmo s dannoii .rparpc adpcca) 


flaHHoe jihuo flBJi.seTCjj: 
| | TOJibKO 3aaBHTejieM: 

j j 3awBHTe/ieM h H3o6peTaTe/ieM 

1 | TOJibKO H3o6peTaTejieM (ecnu onweuen 

1 1 smom 6okc, mo nuotce 3anoiiHRmh 

ne mpe6yemcn) 


PerHcrpauHOHHWH JVs 
3aflBHTejm b BeiiOMCTBe 


PocyiiapcTBO (m.e. cmpana) rpa*vKZiaHCTBa: 


PocyiiapcTBO^ m.e. cmpana) MecTOHCHTejibCTBa: 


JlaHHoe jihuo ABJifleTCJi I 1 Bcex yKaaaHHbix i 1 Bcex \'Ka3aHHbix i j TOJibxo CLUA i j rocyaapcTB. yKa3aHHbix b 

3a«BHTe/ieM jxnsw | | rocyjapcTB j | rocyiiapcrB. KpoMe CLUA | | | | iionojiHHTejibHOH rpa({>e 


MMfl H tmpCC:(<I*a\nviiiM y-KaShitiaemcu ncpct) umchcm. d.nst topuduvcchwo .nuifa - naif 
tmc. Adpcc dm w en UK.nauamH nnumwhtii undcKC u naxanuc cm pan hi. Ecnu cocydapcmt 
tuiiiiy nc Oyi)cnt yKOiatu). nut maKtwhiM Oyiicm cHumambCSi cmpana yt:a3annor.o e dannou 


oc ycmanHoc nouMCHrma- 
n Atecmojfrumejihcmtia 
r.pa(f>e adpcca) 


JlaHHoe jihuo j)BP,jieTC5i: 
| | TOJibKO 3aLaBHTejieM: 

j j 3a«BHTejieM h H3o6peTaTejieM 

I I TOJibKO H3o6peraTejieM (ecnu omMeuen 
1— J 3mom 6okc, mo nuonre 3anonnxmb 
ne mpe6yemcn) 




PerHCTpauHOHHbiH jV» 

33JlBHTeJlS B BeiiOMCTBe 


PocyiiapcTBO (m.e. cmpana) rpaw/iaHCTBa: 


rocy/iapcTBO^ m.e. cmpana) Mecrro>KHTejibCTBa: 


/laHHoe jihuo flB/iflCTCfl 1 1 Bcex yicaaaHHbix j 1 Bcex yka3aHHbJx j 1 To/ibKO CLUA i 1 rocyiiapcrB, yKaaaHHbrx b 

3aaBHTejieM HJifl: | | rocyjiapcTB | | rocy^apcTB. xpoMe CLUA | | | | iionoJiHHTe/ibHOM rpac|)e 


| [ flpyrwe 3a«BHT€JiH h/hjih (iipyrHe) H3o6peTaTejiH Ha3BaHbi Ha zipyroM JiMCTe jmn npo^oji>KeHH>i 



BjiaHKPCT/RO/101(jiHCTiUlfl npOAOJiHcemuOCflHBapb 2002) Cm. FIoRcnenun k 6nanKy saxenenim 



JIhct.Ks 3 



PCT/fiU 0 3/ 0 0307 



rpa<t>a V YKA3AHHE rOCYilAPCTB TJoMembme nyotcHbie 6oKCt* Huotce, donotc.en 6btmb omMenen xax MunuMyM o&uh 6okc 



HacToauiHM ^ejiaronrca cjieziyioiuHe yKa3aHRH b cootbctctbhk c npaBHhoM 4.9(a): 
PerMOHajikHwii hstcht . 

13 AP IlaTCHT ARIPO: GH Tana, GM TaM6HJi, KE Kemu, LS Jlecoro, MWManaBH, MZMo3<im6hk, SD CyaaH, 
^ SL Cbcppa- Jleone, SZ CBa3HJieHji, TZ Odi>ejQHHeHnaJi PecnyoVinxa TaH3aHHJi, UG Yranaa, ZH 3aM6ns, ZW 3HM6a6Be, 

a Taicace jik>6oc jipyroe rocyiiapcTBO, SBJUHomeecji floroBapHBaiomHMca rocyaapcTBOM IlpoTOXOJia Xapape h PCTfecau 

ucnpawueaemcfi UHOU eud axpanbt wiu cmamyc, nanucamb na nynKmupnou jiuhuu): , 

Q3 EA EBpa3HMCKMM naTCHTi AM ApMeww, AZ A3ep6aH\zpKaH, BY Bejiapycb, KG Kuprw3craH, KZ Ka3axcniH, 
MD Pccny6jiHKa MonaoBa, RU PoccHncxaa OenepamiH, TJ TaoacHXHCTan, TM TypKM eH h ctbh , a Taxacc JDo6oe 
apyroe rocy/iapCTBO, aBJWKHueeca floroBapHBajouiHMca rocynapcTBOM EBpa3HHCKofi nareHTHoil xohbchuhh h PCT 

□3 EP EBponeMCKHH naTeirr: AT Abctphj, BE Bmnw, CH h LI LUBCHuapiw h JlMXTCHiirrefiH, CY KHnp, DE repMaHHx, 
DK flaHHfl, ES HcnaHH*, Fl 0>HHJiamwa, FR OpaHiuw, GB BcjiHx66pwTaHiw, GR Tpciuw, IE HpjiaHOH*, IT HTajms, 
LU JlK>xce*M6ypr, MC MoHaxo, NL Haaepjianaw, PT IlopTyranHa, SE lllBemw, TR TypuHa, a Taxace mo6oe jipyroc 
rocyiiapcTBO, aBJiaioiueecjj floroBapHBaioiuMMCj rocyjiapcTBOM EBponencxoft nareHTHoii xohbchuhh h PCT^ 5/CjiOBeHH 3 

pi OA naTeMTOAPI: BF BypxHHa Oaco, BJ Bemm, CF UeHTpanbHaa A<}>pHxaHcxafl pecnytwiHxa, CG Kohto, CI Kot 
A'HByap, CM Kawepyw, GA TaooH, GNTbhhcs, GQ 3xBaTopHajibHaji Fbhhc*,GW Fbh h ea -Bh cay, ML Mara, 
MR MaBpHTaHHfl, NE Hnrep, SN CeHcran, TD Han, TG Toro a Ttwaxe jiioooc jipyrde rocynapcTBO, sBJUHomeeca 
mjichom OAPI h florpBapHBaiomHMCfl rocyaapcrBOM PCT (ecnu ucnpauiueaemc* uhou eud oxpanu ivtu cmamyc, xanucamb 
ho nyHKmupHOti muhuu): : : • - 

HauHowajibHUH naTeirr (eaiu ucnpawueaemcsi uhou eud oxpanbt unu cmamyc, nanucamb ho nynKmupnou jiuhuu): 



t3 AE Oo^eAHHCHHwe Apaocxwe 3MHpaTM 

13 AG AHTHrya m Bapoyaa 

0 AL AJi6aHHJi 

[3 AM ApMeHHa .'. 

[3 AT ABCTpHa 

13 AU ABCTpajiHS ■ 

13 AZ A3ep6afliWcaH 

13 BA Eochhji h TepueroBHHa 

[3 BB Bap6aaoc 

BG BoJirapHB 

□§ BR Bpa3HJiHfl 

[3 BY Bejiapycb 

□3 BZ BeJiH3 

[3 CA KaHana 

[3 CH and LI lliBeHuapH* h JlnxTeHurreHH 

t3 CNKMTan 

[3 CO KojiyM6wi 

[3 CR KocTa Pnxa 

Q CU Ky6a. 

E3 CZ Heiucxaa pecny6Jinxa 

[3 DE TepMaHH* 

[3 DK flaHH* 

@DM flOMHHHXa 
DZ AJiacnp 

C3 EC 3KBanop 

C3 EE 3CTOHH8 - 

Q ES HcnaHHa 

[3 Fl OHHJWHaiMI 

[3 GB BejiHKo6pHraHns 

[3 GD TpeHana 

C3 GE Tpy3M* 

C3 GH TaHa 



s 
m 
s 



s 

B 
13 

E3 
H 
B 
B 

B 

m 

B 
B 
G3 

m 

B 
B 
B 

m 

B 
B 
B 
B 



GM raM6w) 

HR XopBaTHs ..: 
HU' BeHrpHs 
IB HHnoHe3H» 
H3paHJib .... 

Hhoha : 

HcjiaaaHs 

Hnomw 

Kemm 



El 



IL 
IN 
IS 
JP 
KE 

KG Kuprw3craH 

KP KopcHcxas HapojiHO-iieMOxpa- 

fH»iecxas pecny6jiHxa 

KR Pecny6jiHxa Kopea 

KZ Ka3axcraH 

LC CeHT-JliocHfl 
LK lUpH JlaHxa 
LR JlHoepiw 

LS Jlecoro 

LT JlHTBa 

LU JlwxceM6ypr 

LV JlarBHfl 

MA Mapoxxo 

MD Pecny6jiHxa Mojiaosa 

MG Majiaracxap 

MK BbiBiuax lOrocjiaBcxaa pecny6- 

jiHxa MaxeiioHHA 

MN Mohtojihh 

MW MajiaBH 

MX Mexcwxa 

MZ Mo3aM6HK 
NO HopBerna 



QM Ombh 

NZ HoBaa 3ejiaHjma 

PH OHJinnnHHW 

PL Ilojibuja 

PT riopryrajiHa 

RO PyMWHHfl 

RU PoccHHcxasi <X>e,nepauHJi 



S SD Cy^nan 

El SE UJBeuHJi 

EI SG CnHranyp , r>^/r^ i 

fe_si^oBemGa^ j.EQ/R / 

^1 sk CjioBaxH* nrr.r::.:. 

El SL Cbeppa-JleoHe 

El TJ TajwcHKHCTaH 

S TM TypxMeHHCTaH 

H TN TyHHC 

B TR Typumi 

0 TT TpHHaaan h To6aro 

B TZ TaH3aHHJ» 

El UA YxpaHHa 

El UG Yraana 

ED US CoejiHHeHHbie LUTa™ AMepnxH 

El UZ y3§€XMCraH 

El VN BbeTHaM 

0 YU K)rocjiaBHfl 

El ZA lOacHaji A^pnxa. 

0 ZH 3aj«6HJi 

0 ZW 3HM6a6Be 



Boxcw sapescpBHpoBaHHwe nn* yxasaHHa rocyaapcTB, xoTopwe crajiH ynacTHUKaMH PCT nocjie Bunycxa jaHHoro Jincrra 
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A Method of Decoding Variable Length Prefix Codes 

A portion of the disclosure of this patent document contains material that is subject 
to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure, as it appears in the 
Patent and Trademark Office patent file or records, but otherwise reserves all copyright 
rights whatsoever. 

BACKGROUND 

1. FIELD 

The present invention relates generally to decoding of variable-length prefix 
codes, e.g., Huffman codes, and, more specifically, to a new, combined decoding scheme 
of lookup table decoding and prefix oriented decoding. 

2. DESCRIPTION 

Entropy coding is a widely used data compression technique that many video and 
audio coding standards are based on. The theoretical basis of entropy coding states that a 
compression effect can be reached when the most frequently used data are coded with a 
fewer number of bits than the number of bits denoting the less frequently appearing data. 
This approach results in coded data streams composed of codes having different lengths. 

There are a number of methods to form such variable length codes (VLC). One 
popular method uses a prefixed coding in which a code consists of a prefix that allows a 
decoding system to distinguish between different codes, and several significant bits 
representing a particular value (e.g., Huffman coding). 

While most coding standards employ Huffman codes with prefixes composed of a 
series of T or '0' bits in their coding schemes, some standards (e.g., ISO/IEC 14496-2, 
Moving Pictures Experts Group (MPEG)-4 coding standard, Visual) allow for different 
coding schemes prefixed with a series of longer bit patterns. 

As a general rule, the number of bits that comprise a variable length code depends 
on the number of bits that comprise the prefix of the code. At the same time, an 
experimentally defined subset of most frequently appearing codes may have relatively 
short prefixes (including zero prefix) and, thus, may be decoded in a lookup manner as a 
single code, which may be a faster way of decoding for a particular system. 
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Therefore, a need exists for the capability to provide high speed decoding of 
variable length codes prefixed with regular combinations of bits, in accordance with the 
actual frequency-to-code length distribution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the present invention will become apparent from the 
following detailed description of the present invention in which: 

Figure 1 is a diagram illustrating an exemplary variable length coding; 
Figure 2 is a diagram illustrating relations between bits initially read from a bit 
stream, selected bits, and a table containing a decoded value, a validity indicator and 
auxiliary information; and 

Figure 3 is a flow diagram illustrating the variable length decoding process in 
accordance with an embodiment of the present invention. 

15 DETAILED DESCRIPTION 

An embodiment of the present invention is a method of implementing a decoder for 
variable length codes that have prefixes composed of regular bit patterns. To apply the 
disclosed method to a particular coding scheme, such a scheme should comprise a subset • 
of most frequently used codes with relatively short prefixes (including zero prefix), such 
that the prefix scan operation becomes inefficient. According to the disclosed method, the 
number of bits, not less than the maximal possible length of a VLC, is read from a bit 
stream. Then a predetermined number of bits is selected and used as an index to a data 
structure that contains at least a decoded value and validity indicator, along with other pre- 
decoded data, including but not limited to: prefix type and length, maximal code length for 
25 a group of codes, actual code length, and the number of bits to return to the bit stream. The 
validity indicator is used to determine whether to proceed with the decoding operation, or 
obtain the valid decoded value from the data structure and return excess bits to the bit 
stream. If the decoded value is indicated to be invalid, the decoding operation is continued, 
and a decoding method that estimates the length of the code prefix and the number of 
significant bits corresponding to the length estimated is applied to the bits initially read 
from the bit stream. The disclosed method requires less memory than direct lookup 
decoding methods, and performance of the method exhibits less memory access overhead 
as compared to prior art methods using multiple lookup tables. Additionally, the present 
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method appears to be more efficient for decoding of 'short prefix' codes as compared to 
other prefix oriented methods because it excludes operations of prefix type and length 
determination for the most frequently used codes. 

Reference in the specification to "one embodiment" or "an embodiment" of the 
present invention means that a particular feature, structure or characteristic described in 
connection with the embodiment is included in at least one embodiment of the present 
invention. Thus, the appearances of the phrase "in one embodiment" appearing in various 
places throughout the specification are not necessarily all referring to the same 
embodiment. 

Figure 1 is a diagram illustrating an exemplary variable length coding. As depicted 
by Figure 1, each variable length code has a group of bits used as a prefix 10 and a group 
of significant bits 12. The prefixes may be composed of a group of bits (bit patterns) that 
(in a general case) are replicated and concatenated to each other. The bits that follow the 
code prefix may be called significant bits. 

Variable length codes (VLCs) may have identical prefixes. In this case, the codes 
constitute a prefix code group, but at the same time the number of significant bits that 
follow the prefix may differ. The maximal number of significant bits that is possible for a 
code in such a group may be referred to as the maximal bit number. The number of bits 
that follow the prefix for each VLC may be called the actual bit number. 

Figure 2 is a diagram illustrating relations between bits initially read from a bit 
stream, selected bits, and a table containing a decoded value, a validity indicator and 
auxiliary information in accordance with an embodiment of the present invention. As 
depicted in the example of Figure 2, the number of bits 20 not less than any possible VLC 
length, i.e., the number of bits enough to contain the longest VLC in a particular coding 
scheme, may be read from a bit stream. Any number of leading bits 22 may be selected 
from the bits read. A data structure 24 is provided to contain at least decoded data and a 
validity indicator for each bit combination that may be formed from the selected bits. The 
data structure 24 may also contain auxiliary information on the type of prefix, code length, 
and the number of bits to return to the bit stream, in order to facilitate future decoding. 

Figure 3 is a flow diagram illustrating a variable length decoding process in 
accordance with an embodiment of the present invention. At block 100, the number of bits 
not less than any possible variable length code is read from a bit stream. The number of 
bits read should be sufficient to contain the longest variable length code but is not limited 
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to store extra bits as it may facilitate the decoding process (e.g., the bits read fit the 
machine word size). Then, at block 102, the predetermined number of bits may be selected 
from the bits previously read. The number of bits to select depends on a particular coding 
scheme used, and, therefore, is determined by external means. The determination should be 
performed in a manner that allows the selected bits to span the most frequently used (the 
most probable) VLCs and at the same time to minimize the size of a code lookup table At 
block 104 the code lookup table is indexed with the value formed from the selected bits, 
and at least a decoded value and a validity indicator, as well as auxiliary information are 
obtained. In one embodiment, obtaining the auxiliary information may be optional. The 
validity indicator is then checked at block 106, and if it is indicated to be valid, the 
decoded value obtained at block 104 is returned as the result of the decoding process at 
block 108. If necessary, the actual code length or the difference between the actual length 
and the number of selected bits (retrieved as auxiliary information at block 104) may be 
checked in order to adjust the bit stream after decoding. 

If the decoded data is indicated to be invalid, a prefix oriented decoding method 
(i.e., a method that estimates the length of the code prefix and the number of significant 
bits corresponding to the length estimated) is applied to the bits initially read from the bit 
stream. The auxiliary information obtained at block 104 may describe the type and length 
of the code prefix, and thus, increase the performance of the method to be further applied. 

For an exemplary embodiment of the present invention implemented in the C and 
Assembler programming languages, refer to Appendix A. This example is non-limiting 
and one skilled in the art may implement the present invention in other programming 
languages without departing from the scope of the claimed invention. 

The techniques described herein are not limited to any particular hardware or 
software configuration; they may find applicability in any computing or processing 
environment. The techniques may be implemented in logic embodied in hardware, 
software, or firmware components, or a combination of the above. The techniques may be 
implemented in programs executing on programmable machines such as mobile or 
stationary computers, personal digital assistants, set top boxes, cellular telephones and 
pagers, and other electronic devices, that each include a processor, a storage medium 
readable by the processor (including volatile and non-volatile memory and/or storage 
elements), at least one input device, and one or more output devices. Program code is 
applied to the data entered using the input device to perform the functions described and to 
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generate output information. The output information may be applied to one or more output 
devices. One of ordinary skill in the art may appreciate that the invention can be practiced 
with various computer system configurations, including multiprocessor systems, 
minicomputers, mainframe computers, and the like. The invention can also be practiced in 
5 distributed computing environments where tasks may be performed by remote processing 
devices that are linked through a communications network. 

Each program may be implemented in a high level procedural or object oriented 
programming language to communicate with a processing system. However, programs 
may be implemented in assembly or machine language, if desired. In any case, the 
1 0 language may be compiled or interpreted. 

Program instructions may be used to cause a general-purpose or special-purpose 
processing system that is programmed with the instructions to perform the operations 
described herein. Alternatively, the operations may be performed by specific hardware 
components that contain hardwired logic for performing the operations, or by any 
combination of programmed computer components and custom hardware components. 
The methods described herein may be provided as a computer program product that may 
include a machine readable medium having stored thereon instructions that may be used to 
program a processing system or other electronic device to perform the methods. The term 
"machine readable medium" used herein shall include any medium that is capable of 
storing or encoding a sequence of instructions for execution by the machine and that cause 
the machine to perform any one of the methods described herein. The term "machine 
readable medium" shall accordingly include, but not be limited to, solid-state memories, 
optical and magnetic disks, and a carrier wave that encodes a data signal. Furthermore, it 
is common in the an to speak of software, in one form or another (e.g., program, 
procedure, process, application, module, logic, and so on) as taking an action or causing a 
result. Such expressions are merely a shorthand way of stating the execution of the 
software by a processing system cause the processor to perform an action or produce a 
result. 

While this invention has been described with reference to illustrative embodiments, 
this description is not intended to be construed in a limiting sense. Various modifications 
of the illustrative embodiments, as well as other embodiments of the invention, which are 
apparent to persons skilled in the art to which the invention pertains are deemed to lie 
within the spirit and scope of the invention. 
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APPENDIX A 

© 2002 Intel Corporation 
GetVLC function (Assembler) 
InitTable function ("C") 

Input table ("C") and initial Huffman table (text) 
Bit stream structure ("C") 



Initial Huffman code table 



10 



15 



20 



25 



30 



/* 

Codes 
1 

010 

Oil 

0010 

0011 

00010 

00011 

0000110 

00001 II 

00001010 

00001011 

00001000 

00001001 

00000110 

000001 1 1 

0000010110 

0000010111 

0000010100 

0000010101 

0000010010 



Vector differences 



1 

-1 

2 
-2 



-3 

4 

-4 

5 

-5 

6 

-6 

7 

-7 
8 
-8 
9 
-9 
10 
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-10 


00000100010 


1 1 


0000010001 1 


-1 


00000100000 


12 


00000100001 


-12 


00000011110 


13 


00000011111 


-13 


00000011100 


14 


00000011101 


-14 


00000011010 


15 


00000011011 


-15 


00000011000 


16 


0000001 1001 


-16 


00000010110 


17 


0000001011 1 


-17 


00000010100 


18 


00000010101 


-18 


00000010010 


19 


00000010011 


-19 


00000010000 


20 


00000010001 


-20 


■*/ 





Packed code/value table containing 
information on prefix length and 
significant bit number 



30 



/// the table elements should be sorted by prefix length 



static const long exTable_Mixed[] = 



{ 

13, /* max bits | bit-size flag */ 



8 

7, /* number of prefix groups */ 
5, /* lookup table length (in bits) */ 

1, /* code length */ 
1 , /* size of group */ 
0, /* bit index */ 
0, /* get bits*/ 
0, /* unget bits */ 
0x00010000, 

3, /* 3-bit codes */ 
2, 

1, 
1, 
0, 

0x00020001, 0x0003ffff, 

4, /* 4-bit codes */ 
2, 

2, 
1, 
0, 

0x00020002, 0x0003ffFe, 

5, /* 5-bit codes */ 
2, 

3, 
1, 
0, 

0x00020003, 0x0003fffd, 
8, /* 8-bit codes */ 
4, 
4, 
3, 
0, 

0x00080006, 0x0009ffFa, 0x000a0005, OxOOObffib, 
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7, /* 7-bit codes */ 

2, 

4, 

3, 

5 1, 

0x00060004, 0x0007fffc, 
11,/* 11 -bit codes */ 
4, 
5, 

10 5) 

0, 

0x0020000c, 0x002 lffF4, 0x0022000b, 0x0023ffJ5, 
10, /* 10-bit codes */ 
6, 

15 5, 
5, 
1, 

0x0012000a, 0x0013ffF6, 0x00140009, 0x0015ffi7, 0x00160008, 0x001 7ffi8, 
8, /* 8-bit codes */ 
20 2, 

5, 
5, 
3, 

0x00060007, 0x0007fff9, 
25 11,/* 11 -bit codes */ 

16, 
6, 
4, 
0, 

0x00100014, 0x001 lffec, 0x00120013, 0x0013ffed, 0x00140012, 0x0015ffee, 
0x00160011, 0x0017ffef, 0x00180010, 0x0019fff0, OxOOlaOOOf, OxOOlbfffl, 
OxOOlcOOOe, 0x001dff!2, 0x001 eOOOd, OxOOlfffB, 



30 
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-1 /* end of table */ 

}; 



5 Bit Stream structures 

typedef struct JVIplDataBuf 

{ 

unsigned char *data; 
1 0 long datajen; 

long data_offset; 
} MplDataBuf; 

typedef struct _MplBitStream 

15 { 

long bit j>tr; // Buffer bit pointer (3 1 -0) 
MplDataBuf *data_buf; // Pointer to data and its 



25 



30 



size 



20 unsigned long *start_data; // Internal bitsream pointers 

unsigned long *end_data; 
unsigned long *current_data; 



FILE *fd; // Input or output file 

jmp__buf exit joint; // Exit point to handle incorrect vie codes 
} MplBitStream; 



^define D ATA_B UFFER_SIZE 1*1024*1024 

unsigned long bit_mask[33] = 
{ 
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n 

OxOOOOOOOO, 

0x00000001, 0x00000003, 0x00000007, OxOOOOOOOf, 
0x000000 If, 0x0000003f, 0x0000007f, OxOOOOOOfF, 
0x00000 Iff Ox000003ff 0x000007ff OxOOOOOfff 
5 0x0000 lflff 0x00003 fff 0x00007fff, OxOOOOffff 

0x000 lffff Ox0003fflff Ox0007fflff OxOOOfffff 
OxOOlffiff 0x003 fffff 0x007ffflff OxOOfflfflff 
OxOlfffflff Ox03ffffff 0x07fffiff OxOffiffff 
Oxlfffflfff Ox3ffiffff 0x7ffffiff Oxfffiffif 

10 }; 



15 



Function to form internal VLC table 
typedef unsigned long VLCDecodeTable; 



static VLCDecodeTable* CreateVLCDecodeTable_Mixed(const long *src_table ; 
VLCDecodeTable *table, long *table_size, long cyr size) 
20 { 

int vm4_vlc_code_mask, vm4_vlc_data_mask, vm4_vlc_shift; 
int offset; 
int i,j; 

int codejength; 
25 int group_size; 

int bit_index; 

int get bits; 

int unget bits; 
int group count; 
30 int outidx; 

int group_offset; 
int lookupjength; 
int prefix_offset; 
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switch(*src_table++ & VM4_VLC_LEN_FLAG) 
{ 

case VM4_\TX_20: 

vm4_vlc_code_mask = OxffffiOOO; 

vm4_vlc_data_mask = OxOOOOOfflf; 

vm4_ylc_shift =12; 

break; 
case VM4_\TC_24: 

vm4_vlc_code_mask = OxffiffiDO; 

vm4_vlc_data_mask = OxOOOOOOff; 

vm4_vlc_shift = 8; 

break; 
default: 

vm4_vlc_code_mask = OxfffiDOOO; 
vm4_vlc_data_mask = OxOOOOffif; 
vm4_vlc_shift = 16; 
break; 

} 

offset = *srcjable++ * 2; 
lookupjength = *src_table++; 
prefixoffset = (1 « lookupjength) * 2 + 2; 
offset += prefixoffset; 

memset(table, 0, offset * sizeof(VLCDecodeTable)); 
///memset(table, -1, prefix_offset * sizeof(VLCDecodeTable)); 

table[0] = 32 - lookupjength; /// the bit count to shift right 
table[ 1] = prefix_offset; 

while(*srcjable != -1) 
{ 

codejength = *src_table++; 
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group_size = *src_table++; 

bitjndex = *src_table++ * 2 + prefix_offset; 

get_bits = *src_table++; 

unget_bits = *src_table++; 

if(!table[bit index]) 
{ 

table[bit index] = get_bits; 
table[bit_index + 1] = group_offset = offset; 

} 

for(i = 0, group_count = 0; i < group size; i++) 
{ 

if(code_length < lookupjength) 

{ 

for(j = 0; j < (1 « (lookupjength - codejength)); j++) 
{ 

outidx = ((((((unsigned long int)(*src_table & vm4_vlc_code_mask)) 
» vm4_vlc_shift) & bit_mask[code_length]) 
« (lookupjength - codejength)) + j) * 2; 

table[outidx + 2] = /*lookup length - */codeJength; 
tablefoutidx + 2 + 1] = ((*src_table & vm4_vlc_data_mask) « (32 - 
vm4_vlc_shift)) » (32 - vm4_vlc_shift); 

} 

}■■ 

else if(codeJength == lookupjength) 
{ 

outidx = ((((unsigned long int)(*srcjable & vm4_vlc_code_mask)) 
» vm4_vlc_shift) & bit_ maskfcodejength]) * 2; 

tablefoutidx + 2] = codejength;///0; 

table[outidx + 2 + 1] = ((*srcjable & vm4_vlc_data_mask) « (32 - 



PCT/RU 0 3 / 0 0 3 0 7 



} 



14 

vm4_vlc_shift)) » (32 - vm4_vlc_shift); 



if(!unget_bits) 
{ 

outidx = ((((unsigned long int)(*src_table & vm4_vlc_code_mask)) 
» vm4_vlc_shift) & bit_mask[get_bits]) * 2; 

table[group_offset + outidx] = ((*src_table & vm4_vlc_data_mask) « 

(32 - vm4_vlc_shift)) » (32 - 

vm4_vlc_shift); 
table[group_offset + outidx + 1] = 0; 
group_count++; 
src_table++; 

} 

else 

{ 

for(j = 0; j < (1 « unget_bits); j++) 
{ 

outidx = ((((((unsigned long int)(*src_table & vm4_vic_code_mask)) 
» vm4_vlc_shift) & bit_mask[get_bits - unget_bits]) 
« unget_bits) + j) * 2; 

table[group_offset + outidx] = ((*src_table & vm4_vlc_data_mask) 

« (32 - vm4_vlc_shift)) » (32 - 
vm4_vlc_shift); 

tablefgroupofFset + outidx + 1 ] = unget_bits; 

group_count++; 

} 

src_table++; 

} 

} 

offset += group_count * 2; 



15 



} 



*table_size = offset; 

return (VLCDecodeTable*)table; 

} 



Function to decode VLC (Assembler) 

.686 
.xmm 

xmmword textequ <qword> 
mmword textequ <qword> 
.model FLAT 

MplDataBuf struc 4t 

data dd ? 

datajen dd ? 

data_offset dd ? 

MplDataBuf ends 

MplBitStream struc 4t 

bit_ptr dd ? ;;; Buffer bit pointer (3 1-0) 



data buf 



dd 



? 



;;; Pointer to data and its size 



start data 



dd 



? 



;;; Internal bitsream pointers 



end data 



dd 



? 



current data dd 



fd 



dd 



? 



;;; Input or output file 
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exit_point dd ? 
MplBitStream ends 



;;; Exit point to handle incorrect vie codes 



TEXT 



segment 



extrn Jongj mp : near 
;;; unsigned long asmbsGetVLCJLookupBitSearch 

;;; (MplBitStream *bsm, const VLCDecodeTable *vlcTable) 

_asmbsGetVLC_LookupBitSearch proc near 
sizeofjocals equ 14h 
ws equ esp + 04h 

bsm equ dword ptr [eax + 04h] 
table equ dword ptr [eax + 08h] 



mov 

sub 

and 

push 

mov 

mov 

mov 

mov 

mov 

mov 

mov 



eax, esp 

esp, sizeofjocals 
esp,OffffifTDh 

eax 

[ws],esi 

[ws + 04h],edi 

[ws + 08h],ecx 

[ws + Och],ebx 

[ws + 10h],ebp 

esi,bsm 

edi,table 



mov ecx,lfh 

sub ecx,MplBitStream.bit_ptr[esi] 
mov ebx,MplBitStream.current_data[esi] 
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mov eax,[ebx] 
mov edx,[ebx + 4] 
shld eax,edx,cl 



;;; eax = data 



10 



15 



20 



25 



test eax, eax 
jz error code 



;;; this branch is supposed not to be taken 



;;; look up several bits first 
mov ecx,[edi] 
mov edx,eax 
shr edx,cl 

mov ebp,[edi + edx * 8 + 8] 
or ebp,ebp 
scan 

mov eax,[edi + edx * 8 + Och] 

mov ebx,MpIBit Stream. bit_ptr[esi] 
ebx,ebp 

negative_ptr ;;; not taken 



J z 



sub 



;;; ecx == 32 - lookup_bits 

;;; ebp == (un)get bits 

;;; not taken 
;;; eax == decoded data 



;;; exit 

mov MplBit Stream. bit_ptr[esi],ebx 

mov esi 3 [ws] 

mov edi 3 [ws + 04h] 

mov ecx,[ws + 08h] 

mov ebx,[ws + Och] 

mov ebp,[ws + lOh] 

mov esp,[esp] 

ret 



30 



scan: 



bsr 



ecx, eax 



;; ecx = index 



mov ebx,[edi + 4] ;;; ebx == prefix_offset 
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add ebx,62 

mov ebp,31 

sub ebx,ecx 

sub ebx,ecx ... ebx = offset (of bft jndex grQup) 

^ eb P' ecx ;;;ebp = (31- index) 

mov edx,[edi + ebx * 4] ;;; edx = get_bits 

mov ebx,[edi + ebx * 4 + 4];;; ebx = offset (of code value and unget bits) 

sub ecx,edx 

shr eax,cl 

and eax,bit_mask[edx * 4] ;;; eax = data 



lea ebx, [ebx * 4] 

lea ebx, [ebx + eax * 8] 

mov ecx,[edi + ebx + 4] ;;; ecx = unget_bits 

mov eax,[edi + ebx] ;;; eax = data 

mov ebx,MplBitStream.bit_ptr[esi] 

lea edx,[edx + ebp + 1] 

add ebx,ecx 

sub ebx,edx 



js negative_ptr ;;; not taken 

almost_exit: 

mov MplBitStream.bit_ptr[esi],ebx 



exit: 

mov esi,[ws] 

mov edi,[ws + 04h] 

mov ecx,[ws + 08h] 

mov ebx,[ws + Och] 

mov ebp,[ws + lOh] 
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mov esp,[esp] 
ret 



negative_ptr: 

add ebx,20h 

add MplBitStream.current_data[esi],04h 

jmp almost_exit » ; taken 



10 



15 



error_code: 

push - 1 

lea edx,MplBitStream.exit_point[esi] 

push edx 

call longjmp 

;;; no return here 

int OOh 



_asmbsGetVLC_LookupBitSearch endp 
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TEXT 



DATA 



ends 



segment 



bit mask 



25 



30 



DATA 
end 



dd 

dd 

dd 

dd 

dd 

dd 

dd 

dd 

dd 

ends 



OOOOOOOOh 

00O00OO lh, 00000003 h, 00000007h, OOOOOOOfh 
000000 lfh, 0000003 fh, 0000007fh, OOOOOOffh 
00000 lffh, 000003 ffh, 000007ffh, OOOOOffTh 
OOOOlffih, 00003flffh, 00007fffh, OOOOffffh 
OOOlffflfh, 0003fffTh, 0007ffrTh, OOOfffifh 
OOlffiffh, 003ffffih, 007fffifh, OOfffTffh 
Olffffifh, 03frrffih, 07ffiffih, Offffffih 
lffffffih, 3ffiffHh, 7ffffrffh, Offfiffifh 
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CLAIMS 



What is claimed is: 



5 comprising'" " SySKm deCOding VariaWe ' en8th ^ C ° deS 3 * — a -hod 

~*» fr ° m "» b '< a number of bits efficient to store a longes, variable 

length code of the system; 

selecting a predetermined number of bits from the bits read - and 

10 obtaining, from a data smtcture, in accordance with an' actual vafue of the bits 

selected, at least , decoded ^ ^ ^ ^ ^ ^ ^ ^ ^ 

2. The method of claim I, further comprising applying a prefix oriented decoding 
mefho ,o fhe bits Many read from fhe hi, stream when fhe decoded value is indicated to 

15 be invalid. 

3. The method of claim >, wherein reading the number of bits comprises making 
the specfied number of bits accessible for future operations. 

4. The method of claim 1, wherein selectmg the number of bits comprises malong 
the specfied number of bits accessibfe for fit.ure operafions, faster than reading the same 

20 number of bits. 

5. The method of claim 1, wherein the predetermined number of bits comprises the 
maximal number of bits to be used as an index to the data structure. 

6. The method of claim 1, wherein the validity indicator indicates whether the 
decoded value is valid. 

7. The method of claim 1, wherein the dafa stntcfure used to obtain at leas, the 
decoded value and validi.y indica.or associated wifh a variable length code comprises a 
memoty area containing a, .east the decoded value and validity indicator for each hi, 
combmatton that can be formed from the predetermined number of bits. 

8- The method of claim 2, wherein the prefix oriented decoding method further 
composes a method of variable length decoding tha, employs variable length code prefix 
properties during decoding. 



25 



30 
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9. An article comprising: a machine accessible medium having a plurality of 
machine readable instructions, wherein when the instructions are executed by a processor, 
the instructions provide for decoding of variable length prefix codes in a bit stream by 

reading, from the bit stream, a number of bits sufficient to store a longest variable 

length code of the system; 

selecting a predetermined number of bits from the bits read; and 

obtaining, from a data structure, in accordance with an actual value of the bits 

selected, at least a decoded value and validity indicator associated with a variable length 

code. 

10. The article of claim 9, further comprising instructions for applying a prefix 
oriented decoding method to the bits initially read from the bit stream when the decoded 
value is indicated to be invalid. 

1 1 . The article of claim 9, wherein instructions for reading the number of bits 
comprise instructions for making the specified number of bits accessible for future 
operations. 

12. The article of claim 9, wherein instructions for selecting the number of bits 
comprise instructions for making the specified number of bits accessible for future 
operations, faster than reading the same number of bits. 

13. The article of claim 9, wherein the predetermined number of bits comprises the 
maximal number of bits to be used as an index to the data structure. 

14. The article of claim 9, wherein the validity indicator indicates whether the 
decoded value is valid. 

15. The article of claim 9, wherein the data structure used to obtain at least the 
decoded value and validity indicator associated with a variable length code comprises a 
memory area containing at least the decoded value and validity indicator for each bit 
combination that can be formed from the predetermined number of bits. 

16. The article of claim 10, wherein prefix oriented decoding method further 
comprises a method of variable length decoding that employs variable length code prefix 
properties during decoding. 

17. A system for decoding variable length prefix codes in a bit stream, comprising: 
logic to read from the bit stream a number of bits sufficient to store a longest 

variable length code of the system; 

logic to select a predetermined number of bits from the bits read; and 
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logic to obtain from a data structure, in accordance with the actual value of the bits 
selected, at least a decoded value and a validity indicator associated with a variable length 
code. 

18. The system of claim . 17, further comprising logic to apply a prefix oriented 
decoding method to the bits initially read from the bit stream when the decoded value is 
indicated to be invalid. 

19. The system of claim 17, wherein logic to read the number of bits comprises 
logic to make the specified number of bits accessible for future operations. 

20. The system of claim 17, wherein logic to select the number of bits comprises 
logic to make the specified number of bits accessible for future operations, faster than logic 
to read the same number of bits. 

21. The system of claim 17, wherein the predetermined number of bits comprises 
the maximal number of bits to be used as an index to the data structure. 

22. The system of claim 17, wherein the validity indicator indicates whither the 
decoded value is valid. 

23. The system of claim 17, wherein the data structure used to obtain at least the 
decoded value and validity indicator associated with a variable length code comprises a 
memory area containing at least the decoded value and validity indicator for each bit 
combination that can be formed from the predetermined number of bits. 

24. The system of claim 18, wherein prefix oriented decoding method further 
comprises a method of variable length decoding that employs variable length code prefix 
properties during decoding. 
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ABSTRACT OF THE DISCLOSURE 

The method disclosed may be used together with any prefix oriented decoding 
method to enable faster decoding of variable length codes when a subset of most frequently 
used codes with relatively short prefixes may be determined. An embodiment of the 
present invention reads a number of bits, not less than the maximal possible length of a 
code, from a bit stream. Then a predetermined number of bits is selected and used as an 
index to a data structure that contains at least a decoded value and a validity indicator, 
along with other pre-decoded data, namely: prefix type and length, maximal code length 
for a group of codes, actual code length, the number of bits to return to the bit stream, etc. 
The validity indicator is used to determine whether to proceed with the decoding operation, 
or obtain the valid decoded value from the data structure and return excess bits to the bit 
stream. If the decoded value is indicated to be invalid, the decoding operation is continued, 
and a decoding method that estimates the length of the code prefix and the number of 
significant bits corresponding to the length estimated is applied to the bits initially read 
from the bit stream. 
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